The antidepressant clomipramine induces programmed cell death in Leishmania amazonensis through a mitochondrial pathway.
Despite many efforts, the currently available treatments for leishmaniasis are not fully effective. To discover new medications, drug repurposing arises as a promising strategy. We present data that supports the use of the antidepressant clomipramine against Leishmania amazonensis. The drug presented selective activity at micromolar range against both the parasite forms and stimulated nitric oxide production in host macrophages. Regarding the mechanism of action, clomipramine led parasites do mitochondrial depolarization, which coupled with the inhibition of trypanothione reductase induced strong oxidative stress in the parasites. The effects observed in promastigotes included lipoperoxidation, plasma membrane permeabilization, and apoptosis hallmarks (i.e., DNA fragmentation, phosphatidylserine exposure, and cell shrinkage). The mechanism of action in both parasitic forms was quite similar, but amastigotes also exhibited energetic stress, reflected by a reduction of adenosine triphosphate levels. Such differential effects might be attributable to the metabolic particularities of each form of the parasitic. Ultrastructural alterations of the endomembrane system and autophagy were also observed, possibly indicating an adaptive response to oxidative stress. Our results suggest that clomipramine interferes with the redox metabolism of L. amazonensis. In spite of the cellular responses to recover the cellular homeostasis, parasites underwent programmed cell death.